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ABSTRACT 

This paper explores a technique, simulation gaming, 
used by management and by planning educators in several fields for 
approaching some of the elements of human relations matteJirs and 
concepts, it seeks to survey the development of this method by 
tracing the* development of the simulation gaming technique in 
symbolic simulation. Some of its utilities and liabilities are then 
identified. Simulation game topology is discussed, after which the 
educational and research potential of this gaming method is exasdned 
together with simulation game ai:tif acts, cautions, and remedies for 
educational and research applications. Applications of the technique 
to health planning and consumer health education objectives generally 
are suggested, and a health maintenance game structure is outlined* 
The game model focuses on problem areas most specifically relevant 
for those in the comprehensive health planning sphere, rather than 
liDiited to health planning education applications per se. References 
conclude the work. (BL) 
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ABSTRACT/ 
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f irst by tracing the 
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I a t ion gaaing techni que 
in symtMl ic siaulat ion* 
Sinulation gaae topology 
is then discussed« after 
Mhich the educational and 
research potent iai of 
this gaaing method are 
examined* Simulation 
gaae artifacts* caveats^ 
and remedies for these 
appear i n the sect ion 
foliOMing* Health appli* 
cations of the technique 
are discussed* and a 
hea Ith maintenance game 
structure is out! ined as 
an exampi e of one proa^ 
pec five simulation game 
modal apprepr i ate f or 
certain heal th planning 
and consumer health 
educat i on purposes* 
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PREFACE 



Th« tasks of coi»pr«hensive health planning might mcII f 
have been greatly diainished had Congress chosen to delimit 
the undertaking by not incorporating certain of the present 
provisions of P.L. 89-7*9. It might, for example, have 
deletad from the Act requireaents for consumer participation 
on boards of comprehensive health planning agencies. In 
its Misdoa Congress chose the path of greater resistance, 
thus conferring upon comprehensive health planning «CHP> 
agencies and training programs additional responsibilities 
variously unfamiliar to traditional health planners. 

As a result, a premium has been placed on the develop- 
ment of especially effective instruments and programs for 
health planning and consumer health education. This empha- 
sis reflects recognition of the simple but compelling neces- 
sity for developing solid Morking relationships between CHP 
agency board and staff members, setMeen professional and 
nonprofessional CHP board members, between CHP trainees and 
instructors; and for advancing consumer health education in 
general. 

These educational instruments and programs are presently 
be^ng developed to fulfill the needs of the above indivi- 



duals for insights as well as available •hard' information 
on natters such /as optimal allocation of resources for 
health purposesj and prediction of health wanpoNer and 
service need trends* But the educational responsibility 
does not end here* 

At least equally important to participants in CHP ef- 
forts Mill be insightSf and occasionally unders tandings « of 
concepts more tradi t ional I y treated as human relations 
Matters. For example! the behavior of vested professional 
and non prof ess iona I interests ? negot iat ion techni ques ; goal 
deflection tendencies; development of value consensus; the 
operation of exchange processes in ruman behavioral transac* 
tions* Mention of •hard* information in the context of this 
latter set of concepts is intentionally deletedv since it is 
here that such data are especially difficult to discover* 

This paper explores one of the more potent techniques 
used by management and by planning educators in other fields 
(€«g«f business adm inistrat ion« urban planning) for 
approaching some of the elements in this second group of 
concepts (the "luman relations matters)* Health applications 
of the technique'-'-'Simul at ion garni ng-«*have never been 
adequately considered* This essay seeks to survey the 
development of this methodt to iJentify some of its utilt- 
ties and liabilities^ and to suggest applications to health 
planning and consumer health education objectives generally* 



It developSf in additiont a basis for an adaptive health 
Maintenance game* 

The material herein is organized and presented froe the 
perspective of problees presented health educators. Sinqe 
the poMor that simulation gaeing m^f bring to bear upon the 
tasks facing these educators Mill likely not be linited to 
health planning education applications per se t this essay 
attempts to avoid hyperspecial iza t ion Mith regard to its 
treatment of this intrinsically flexible technique by 
covering its prospects for use in public neal th generally* 
The game structure outlinedt hoMevert focuses on problem 
areas more soecifically relevant for actors in the compre* 
hensive nealth planning sphere* 
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1. INTROOUCTIONt SIMULATION GAMES 

AND SOME CLASSIC PROBLEMS IN CONSUMER HEALTH EDUCATION 



**SaiiuI at ion is as cid *3S ffdn. • • • Indeedt it 
•ight be argued thatf <o the extent that man's 
uniqueness in nature derives fron his ability to 
order t abstract t md general ize f ro« his ex* 
periencet trie abiiity to simylate is an esrential 
defining characteristic of the species*** 
IBergar Al_ai/1970 » •ill) 



••The fascination of games is a curious matter. It 
must arise in part from the arbitrary setting 
aside of the vagu el y def ired out compf ex and 
deadly serious rules Mhich govern daily lifet and 
substitution of a set of explicit and simple rules 
whose consequences vanish when the g^ame is over^** 
(Coleman/i968at7) 



A recent inventory of simulation games shONS nearly one 
thousand entries* fZuckerman and fiorn/i970) On!y a handful 
of these treat health and health^related matters. Yet the 
Justifications given for their development and use sound 
reminiscent of classic arguments of health educators for 
their own efforts <«t educational innovation* ••The aim of 
health educationt** a World Health Organization document 
stateSf ••is to help people achieve health by their own 
actions and efforts. " <H*H.0./i95i»t<i$ emphasis added) 



The desired personal initiative is frequently difficult 
to develop. Part of the problem is that health -is but one 
of the elements in the general welfare of the peoplet and 
health education is only one of the factors in improving 
health and social conditions.** (W#H.0./i954i<i-S} Health 




i Aproveiient* thent is not necessat' A ly foremost in th<? minds 
of lay persons* Me nay therefore anticipate^soisie difficulty 
ir motivating changes in huw^an heaSth behavior* Similar 
motivation jroblems have encouraged innovative educators in 
other fields to explore the simulation game rrecsiumt and many 
have observed that **games have an attraction such that 
people play as if their lives depended upon the outcome? 
even Mhen they do not*** (Frank Knight t quoted in RriCCOcK/ 
1968162*31 

Health education efforts a^c further hindered by the 
time separating heal th-benef itt ing measures from health 
benefit^LU (W.H.0./l95%illl This problem is often labelled 
one of relevance of communications to recipiehtSt whicn 
qcality may suffer when the latter feel far ro'iioved Vrcrn 
Situations described* cit- <^;>ny ;ihe applicability of informa* 
tion to themselves* or otherwise exhibit select iv<? exposure 
tOf selective perception and selective retention of communi- 
cations* (Young/19671 One aspect of simulation games that 
has served to reduce the impact of the cause^ef f cct s^oara* 
tiont at least in non-health areas t is the ease of compres* 
sing the time frame of events* Players are ablet through 
this condensat iohf to see quickly the outcomes associated 
with their game decisions* 

Game designers assert further that their technique 
provides recipients with an .opportunity to learn activelyt 




by contrast with nore conmon unidirectional (and passive) 
approachas« Again there are indications of a similarity in 
interests to those of health educators! 

"<Didactic> methods (Nhich include lecturest 
f il mSf 1 eaf lets t posterst radio t television t 
advertisements 9 and newspaper articles } assume 
that the learner is a more or less empty vessel 9 
into which inforaation is pouredf and that he Mill 
then integrate 9 interpret 9 reproduce 9 or act upon 
the information at some later date«** 
( w«H«0«/i9S<»t2it parentheses in text) 

There is clear recognition in current health literature 
that ''learning is an active process • • • most liKeiy to 
taHe place when the individual activ<:?y s<:eKs to acquire 
insights and understandings for himself r** (Knutson/i965i<»09) 
Involvement9 though9 is certainly not the singular end 
sought. Ne seek instead its effects achievable on commmuni- 
cations impact and understanding9 and on behavior change* 
(Young/l'^67tiO) Since didactic health education methods 
have not differed appreciably from those of educational 
didactic ingeneral9 it comes as little surprise that a 
recent survey of health education practice concludes that 
"much of Mhat is included in health education seems to be in 
<the> I OM^invol vement realm*** IYoung/i967lio} 

In the next section the origins of simulation gaming in 
generalized symbolic s imulat ion are traced. Host of Section 
II treats simulation model ingt as distinguished from the 
specialized ofVs^oot9 simulation gaming. Throughout this 
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paper the term ^simulation* refers to the universe of symbo* 
lie modelSf while ^simulation gaming* refers to one class of 
models* Hhere simulation applications are noted it is 
implic it here that corresponding game^f ormat appi icat ions 
are suggested^ 




II« SIMULATION 

WHAT IT IS WE MEAN WHEN HE SAT SIMULATION 

Interest in symbolic sifflulati on--the realization of a 
**Qynamic reoresent at ion • • • by building a model and moving 
it through time- (William Arthurt cited in Kennedv/1967 18 1 — 
has groMn considerably since its introduction as a technique 
for batter predicting the utility of different armament 
configurations during WWII. Increasingly accessible compu- 
ting facilities have potentiated developments in this areat 
aading nan poMer and efficiency to the method* 

Utilization of the technique is indicated Hhere problems 
are posed for solution in which there are a high number of 
interacting variables; Hhere mat'^emat ical solutions would be 
intractiblet where random variables are involved; where 
real^life exoer imentat ion wouSd oe unethical or unfeasible 
or prohibitively expensive} where inputs are not certain; 
where details on the interaction of variables are not clear! 
or where the relative significance of one or more systems 
variables is not Known. iKennedy/ 1967) In the health sec- 
tort simulation is additionally suggested for certain situa- 
tions where ••the costi. ot prematuret non-object ivet or 
unfeasible decisions can be very great.*" CWilson et ai/ 
I969t7l6) 
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Current intervst aodn^ educators in this technique has 
been attributed to a widespread dtssat is faction <«ith tradi- 
tional teaching nethiiiii^ to increasing interest in nultidis- 
ciplinary efforts for at.tacK iog conpl ex problMSv to alleged 
interest in broadening The base of community decision •ma* 
Kingt and to greater concern for developing sociological 
theories to predict human interac t i onst in complex environ- 
mentSf over time* . Cdntideratibns of safetyt as .Mel I as 
visibility and reproducibility of results* hav#* also bee i 
advanced as contributif^g: to the popularity of simvfation* 
fRaser/1969) 



Typically* a simulation mooel designer identifies a 
system and its environmefttf and ther attempts to isolate 
variables crucial to tha systems behavior of interest. 



'^Once the variables that have been selected are 
given values Mithin the simulation and the rela- 
tions among the va^iables are specified* the model 
is alloMed to oparate* It may operate through the 
interaction of people Mho play roles Mithin the 
model; or it may coerata on a comput ar« The rules 
given to the humai\ participants in the simulation 
or csoecified in> the comouter program repiresent 
the premises of the model. Its operation pro«* 
duces the impi ications.** 
(Sidney VerbOt Quoted in Raser/i969ilOI 



One Characteristic of symbolic (by contrast Mith physi* 
call simulations has been found particularly Mell<»suited to 
comput eri2ation« 
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**In cdeveloping a> s imul at iont the investigator 
must masochistically introduce stochastic elements 
t o more faithfully reproduce the charac terist ics 
of the re.al world* • • • In simulated ei^ ;>er imen ta- 
tion the stochastic variability • • • is del iDer- 
ateiy and explicitly placed there by the <model> 
construe tor#" 

(Conwayt quoted in Schechter /I97it83) 



He Mill consider shortly the disadvantages posed in certain 
applications by computer simulation in contradistinction to 
manual simulation. 



UTILITY OF SIMULATION IN PLANNING EDUCATION 



One mducational simulation application area receiving 
relatively great attention has been that of planning educa- 
tion* 'While planners are Quick to point out that *«there is 
no surrogate for the world itself t** they suggest that future 
invol vemant-sty Im courses may not necessarily place students 
in real Dopulations* 



**Field MorH is only one of a number of techniques 
for bringing the complexity of reality to the 
classroo»« Games and other simulationst as well 
as the study of carefully constructed casest can 
provide highly efficient substitutes and will 
probably come to play an increasingly important 
role in planning education.^ 
fOoebele/i970l278l 



Problems faced in field nork education projects include the 
f ol lOMingt 
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**TnG real Morld operates on a different time 
scale* • • • Field experience poses problen^s of 
competence • • • • Field services raise problems 
of conflicts of objectives <clients* vs« clini* 
c ians*> and ultimate control • • • • involve a 
pull tOHard po I i t i c izat ion • • • • <and> involve 
real dangers of cooptation and iPani pulati on«** 
(Ooebele/I970l27<») 

A recent health education forecast similarly cites an 
increased (arid Melcomel emphasis on involvement style 
instructiont but does not consider the power simulations and 
simulation games may provide studentst while they can (but 
need not of necessity) serve to diminish manipulation and 
perceived manipulation of real communities* ^He can antici- 
patet** the forecast statest "that graduate and undergraduate 
preparation in health education will increasingly discover 
the wisdom and appropriateness of probi em«centered education 
irvoiving live communi t ies • (Lev i n/i969t i986) 

The two educational styles are by no means mutually 
exclusive* Simulation techniques* while not operating on 
live communitieSf may enhance considerably the educational 
value of involvement programs* An integration of field work 
With simulation modelling would seem especially valuable 
where models are used in such manner as to induce students 
working in live communities to identify patterns in the 
system under observation as well as to assess determinants 
of systems behavior. 




UTILITY OF SINULATION IN CONSUNER EDUCATION 

The promise of stnulatton mopK in reversing the current 
"castration of the student as an effective actor in society** 
(Ooebele/l970t273) f hoNevert is only a oortion of its poten*-^ 
tial in planning education* The formal planning student 
need not be the only beneficiary. Lay persons might also be 
enlisted* 

""A simulation can be the basis for local residents 
to learn the expectable outcomes of various alter-> 
natives for action which might occur to them* It 
could for examplet be developed as a sort of 
community game* It would have the virtues of 
realism and complexityt yet with a sense of con- 
trol t and the kind of fun which goes with genuine 
involvement*** 
(lliggins/19661220} 

We will discuss later the ino I icat ions of this style of 
^genuine invol vement but may suggest here a distinct 
advantage to the inclusion of community people in this sort 
of activity* The list of the advantage is that lay people 
may better graspt through their own participation in Simula-* 
tion experimentSf the nature of the difficulties facing 
plannerst and will better understand the recent yet classic 
unoers tatement that ""success in planning is not inevitable** 
(George Bugbeet quoted in J*J* Hay/i97it fwd)« If despite 
the best of intentions there occur planning errorst it would 
seem valuable for those affected to understand the 
di f f icul t ies involved* 
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Of course t si nu lat i on cant I i ke any other techniquet be 
used to procrastinate or deceivet and aay Justifiably become 
suspect if lay ex per ience deaonstra tes these to be its 
princi pal uses In comaunity in vol verent ef forts* Should the 
presence of a sieulation nodel be taken for an automatic 
iaproveaent in health care there is little question that 
unfair expectations Mill be raisedt although in many 
instances oast community experience Mith raised expectations 
may suggest dismissing the potential value of this or any 
i nnovat ion outright • 

Visioility of the changes in system outputs—occurring 
in response to variation of inputSt or internal parameter 
changes— can be greater for simulation models than is true 
of other methods for understanding and predicting systems 
behavior* HoMevert that visibility may still leave a great 
deal to be desired* Lay persons can perhaps never get the 
sense for the interrelatedness of systems variablest and of 
the logic used in their selection* that the designer may 
have* All tiey see are inputSt outputst and (if accessible} 
controllable variables* The situation is likely to be 
especially bleak in those instances Mhere extensive computer 
assistance induces a designer to make his model increasingly 
coaplexf in hopes of improving its validity* The danger 
here is that ""the model may become almost as complex as the 
real Morldt andt therfore* the model may become almost as 
difficult to understand*^ (R* H* Cyertt quoted in Schechter/ 
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SCME SINULATIONS ARE 8EST DONE ON A CCHPUTER AND SOHE ARE NOT 



Shubik (i966t639t lists several factors whic^ merit 
consideration in determining wt^ether coirputer ize^l or noncom* 
puterized gasnes are designed! 



!• The costs and availability of computers and 

trained personnel 
2m The iniDortance of computational error in the 

gatte 

3« Administration and paper^hand I ing costs 
km The importance of time delays 
5 m DiSDiays and i nput^outpu t instrument at i on 
. bm Need to automate analysis 

7m Importance of parameter control 
8. Mobility 



Another comparison centers on the mode of learning 
encouraged by computer simulationst which may differ marked- 
ly from that of simulations performed by hand and other 
nonmechanical methods fe«g«f refereest rol e-play ing)« 
*'Computer-simu lat ion fosters deductive learning of the model 
and its re lat ionshipst ^ explains one simulation gaming 
guidet **Mhile manual simulation promotes inductive learning 
of the model or system*** (Klietsch and Hi egman/i969t6l The 
relative visibility of the model in each case plays an 
important part in the differentiation of learning modes* 



There is clearly a strong case to be made for manual 
simulation as a learning aid Mhere complex systems Mould not 
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otherHAse be understandab I e« Siwulation game designers have 
developed means Mhereby the computational tedium that could 
result from leaving the computer is replaced principally by 
the inclusion of humans in the simulated environment. While 
coirputer simulations can be designed or adapted to form 
gameSf there are other distinct aovdotages to designing 
comput er-free models* One is the present inaccessibility of 
most lay people to computers* Another is the improvement t 
ir certain respectst of the flexibility afforded untrained 
users made possible through manual simulations* We will 
consider simulation gamingt a special application of Simula* 
tion model lingt in the next and follOMing sections* 



III. SIMULATION GAME TOPOLOGY 

An early survey of business games classified simulation 
games on five point^i generalitvt interac t iont determinismt 
method of calculating resu I tst and participation structure* 
(Greenlaw et al /i962l We will consider first the dimensions 
of generalitvt interactiont and de termini sir« 

GENERA LITV 

The extent of situation specificity built into a game 
d eterm A nes its general i ty • Some Maintain great general it y 
(••g«f Gamsun^s societal simulationt SIHSOCK More recently 
there have been developed increasing numbers of situation* 
specific games* An example is **The Fate of Our Food** 
(l969)t 

**Each player attempts to be the first one to get 
three SMalloMS of food (boluses) from the moutt« 
through the digestive tract • • • • The players 
mane decisionst based on the cards they dr^w 
(enzymeSf salivat and muscle stroKesIt as to f\fy^. 
far the boluses they are directing can be advanced 
through the digestive system** 
CZucHerman and Horn/19701230) 

INTERACTION 

The di mens ion of player interaction (compet i t ive to 
cooperative) is not as intuitively straight forward* Fen 
simulation games operate at either end of the interaction 
continuum* Hany arm intended to give players and/or game 
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aoninis trators a faal for behavioral exchange processes 
operative in real^life but more readily discerned in semi-* 
cooperative game environaents* Xt is the bargaining of 
intangibles** I iKe acceptancet aut onomy t and def erence**Ht%ich 
is so irrportant yet little understood in real life (at least 
by many player poDulations of interest herel that is fre« 
Quent I y f aci I i tated by appropriat e game struc tures« <Col e« 
man/l968cl 

Game rules play the most significant part in determining 
player interaction charac t eristic s« Coleman (i 968c I cate* 
gorizes these rules asi environmental response rulest proce- 
dural ruleSf behavior constraining ruleSt rules regarding 
goal specif icationt and police rules* In his treatment of 
interaction in simulation gamest Schild (i968at95l Mritest 
**Rules • • • are a set of role definitions* They define for 
each player f^is goalst the resources Nith nhich he can 
pursue the goals and the activities Mhich legitimately may 
bt performed in this pursuitt** and they determine inter«>role 
relationships* As discussed in Section lit the premises on 
Mhich the model is based manifest themselves in the game 
ru les« 

DETERNINISN 

On the determinism (predictability of outcomes! dimen«» 
sion s imulation games shOM Mide variation* The significance 
of this game quality is described by GreenlaM et al 
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**A game model may become obvious to oart ic^tsnts 
after a few periods of play unless chance elements 
are introduced as coiipl i cat ing ii actors • • • • 
<8ut> if operating success or failure is deter- 
mined to too great an extreire by pure chancet it 
Mill be difficultf if not impossiblet for partici* 
pants to see any consistent relationship between 
their decisi ons and resultSt thus tending to 
create frustration t boredom t and iacK of in- 
terest." 

Chance components cant of courset serve as more than simply 
"complicating factors t" for they may well operate to enhance 
the validity of the model Mhere decisions represent those 
made under conditions of risk in real life* 

CALCULATION OF RESULTS 

Methods of determining game results also vary greatly. 
Soire games rely on computers for generating complex and 
accurate game status reports* Less quantitatively sophisti-* 
cated techniques are more often usedt however t and a few 
designers have employed a combination of noncomputer methods 
for calculating intermediate results and computer methods 
after the game terminates^ Resul ts in some games are sub)e- 
ctively determined by game playerst administratorst re* 
fereesf or umpires! in otherst more objectively by explicit 
environmental response rules* 

"Satisfaction units" laay be used* for measuring goal 
achievement. In this instance games may soecifyt or leave 
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to playersf the procedure for converting objective achieve- 
ments to subjective satisfaction unirs. (Co^enian/i966v^i 39* 
l»Q} Players may* in some gamest choose a winner or winners 
using criteria entirely their own. Final lyt certain games 
make provision for a synthesis of intermediate results <a 
••winner** serves this function wei I > • There may be no winner 
or formal outcomes aeasure* There may instead be a post- 
game discussiont as mentioned earlicrt designed to catalyze 
further investigations by players into subject matter t as 
Hell as to serve a release function in instances where a 
game contributes to a heightening of player anxieties* The 
discussion may also serve to helo irtegrate the game ex- 
perience with that ot real-life« It aoditionally provides 
ar opportunity for identifying and evaluating game arti- 
f acts* 

PARTICIPATION STRUCTURE 

Game developers have to take several other design 
variables into consideration during simulation game 
construction. These includes the ease with which players can 
assess progress of opponents during the game; the degree to 
which probabilistically-determined events negate the value 
of strategy development; the amount of time between moves; 
the amount of information players are required to memorize 
during the gare; the ease of ^earning the game rules. CCole- 
mar/i968al 
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Thought must be givent in additiort to the proper time 
for ending tne game* Gamson suggests for SIrlSOC that point 
Nhere "enough ir^ still unresolved tc provide ammunition tor 
a vigorous past ^mortem about Mhat would have happened and 
MhVf** as opposed to ending at an action climax or after 
resolution of a crisiSo (Gamson/l969atio) He also suggests 
that **end*gamQ effectst** such as •end-of •the-wor I d* beha* 
viort be avoided by not giving players a clear idea of the 
exact time the game will end« 
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IM. SIMULATION GftMING FOR EDUCATIONAL PURPOSES 

Simulation gaming has been described as a **combinat ion 
of systems sciences with the dramatic arts'* to effect, a 
translation of an analytical model into a social drama* 
Ubt/i96dt78» ''The garnet*' Abt explainst ••combines elements 
of dramatic, contlictf curiosity over the outcome of uncer- 
tain events and direct emotional expression through role 
playing." (1968175) 

Host simulation games have been designed primarily for 
teaching purposest but more recently have been applied to 
research ends as Mel I • Some were created for neither of 
tnese ret^sons but merely fjor private or of i t~Mbnopoly # for 
exampi e~wni le others shon variaole emphasis on this game 
diiKension« There are presently indications that there has 
developed a mystique about simulation gamingf attributed by 
some to the early involvement of RAND and similarly awesome 
ana well-funded groups in this area* "There is something 
about money that lends a halo of credibility even the 
most outrageous ideast" Oavis (1970> suggestsf "but when an 
ioea has a germ of credibility to begin withf the effect of 
money on it is positively dazzling*** Ne will consider the 
morphology of this "germ of credibility" in this and in 
followirg sections* 
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EDUCATIONAL STRENGTHS OF MANUAL SIMULATION GAMES 



Included among the educational strengths of simulation 
games aret 



!• Increased visability of systems 

2% Fusion of systems sciences with dramatic arts 

3* Discouragement of uncritical acceptance of 

model outputs 
<*• Reduced complexity of systems 
Sm Exploitation to good advantage of peer 

influences on I earning 
6* Motivation generated by problem-solving tech- 
niques (simulation gaming is one such 
technique) 

7. Opportunity to test alternate strategies 
wit'^out real«lxfe repercussions 

8*. Insights into social organization beyond class- 
room conf ines 

9* Benefits to ga^e designers from the practice of 
their art 



In our discussion of the visibility of systems Dehaviort 
with respect to simulation models which operate on compu* 
tersf we noted the threat to that visibility posed by ••invi- 
sible** machine algorithms* by deeply nested subroutines 
about which lay observers Know little* This situation is 
not conducive to communicating an appreciation for internal 
systems behavior*. The basis for the predictable effects of 
the invisibility here is described by Knutson (I96&ti5g)t 
••Khat <mdn> does not perceive does not exist for him insofar 
as he personally is concerned* It makes no difference how 
the situation may be defined by other*^-even more competent-* 
observers*** Manual simulations constructed as games can be 
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designed so as to increase nodel visibility markedly* The 
level of abstraction of the noncoaouter Model must of 
necessity be loner than that of its computer caunterpart* 
Real people ?re incorporated in the simulation structure as 
variably flexible systems components* 

A player in a mel I •designed simulation game is oelieved 
less easily tempted to **uncr i t ica I acceptance of analytical 
results** than hi^ computer simulation counterpart (Raimer 
and Ste9er/i96lti8l« Indeedt he is encouraged to be criti- 
cal not only of his onn actionst and those of others parti- 
cipating within the simulated systetft but of model cons« 
traints as wel I • The resu I ts are t f urthermoret less I i Kel y 
to be expressible quarit itat ively in. the noncomputer Simula- 
t ioof and may thus lack the face va I idity somet imes atten- 
ding numerical results* There may even be substantial 
disagreement as to Just what has resultedf depending on the 
rigidity of game structures provideQ for determining out- 
comes and eval uat ing pi aye r performance* 

The movement from computer to manual simulation most 
often requires a substantial reduction in model complexity 
for it to be Kept tractable for the intended audience^ 
Extensive incremental calculations are ruled out; frequency 
of events must be decreased tremendously (but the time frame 
is still frequently compressedll opportunities increase tor 
departing from the game«against«*nature inodel (in which 




uncontrollable variables do not react against the assiqnment 
of val ues to control tables) « and requisite simp I i f ica t ion 
necessitates consideration of which variables and relation- 
ships are most crucial and should thus be preserved* 



This emphasis on reduced ccniDtexity is paralleled in 
Coleman *s summary game char act eri za tion« ( 1 968b 1 631 **In 
shortf** he writest **a game is a way of partitioning off a 
portion of action from the complex stream of life activi*- 
ties* It partitions off a set of playerst a set of a I I o* 
wable actionSf a segment of timet and establishes a frame- 
work within which the action tahes place • • • • a minute 
social system*** 



The game environment is conducive to learning duet in 
partf to its ability to provide information for action to a 
col lect ive audiencet for treatment by group as well as 
individual processes* Knutson is eloquent in his descrip- 
tion of peer influences on learnings 



**One who would infl uence the I earnings of oth ers 
must ever remember that man does not acquire and 
integrate new behavior in isolation* The love and 
affection of his int imat es t the assoc i a t ions he 
folds deart the sanctions he honorst the rules he 
obeySf the boundaries he respectSt the punishment 
he fears— al I these human properties that are at 
once personal and social bind him to other men in 
ways that may either fester or restrict his 
searchf discover yt examina t i ont and acceptance of 
change* 

(Knutson/ 1965 1 <»l2-3> 



The above author further identifies several routes by 
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which social groups assist individuals in learning situa- 
tions* They »ay help identify obstaclest evaluate outconest 
identify issuest and aay provide eaotional support as well 
as pledges of future support* (Knutson/i965ti*i3) 

Taken in perspectivet siaulation gaming nay be consi- 
dered one of several probi en^sol v ing instruction techniquest 
along with case studyt role playing and otherso He should 
Cbut cannot hare) compare manual simulation gaming not only 
to computer simulationt but as well to other techniques 
advanced for enhancing the teaching power and relevance of 
contemporary educators* One urban planning writer considers 
siaulation gaming as a modification of the case study ap- 



^<Case studies> are unable to reproduce all the 
eaotiona I resonances central to modern urban 
tensionsf which are appreciable only by contact 
with reai^ people* Gaming simulationst which for 
present purposes I would classify as a dynamic 
version of the case approachf also have enormous 
potent iaif although they too suffer from many of 
the same deficiencieSf along with the simplifica- 
tion of assumptions necessary to make them opera- 
tive*- 

fOoebele/197012711 



The motivational value of problem-solving teaching 
methods has been treated elsewherei 



**Cantri I <19S0> has suggested <that> the process 
of seeking the solution may be more satisfying 
than the end goal achieved* He invites attention 
to the value we place on playing the garnet of 
eitpressing onesel f in creative effort t or of 
testing oneself in purposive strivings* * • • Thus 



proach t 




the satisfaction derived from purposive activity 
in seeking solutions may in itself have motiva* 
tional value and help to sour the individual on to 
further exol orations and further learnings* 
(Hadley Cantrilt cited in <nutson/l965ti»i2» 

Opportunities to test alternate strategiest while main* 
tsining some detatchment from the repercussions accompanying 
strategic errors in real-lifet are readily provided by 
singulation games. (Tansey and UnNin/l968l2077) Players may 
pursue cleariy outlandish courses ardt in some instancest 
are explicitly encouraged to act on motives not their own« 
(Gamson/19711 Selection of contrary-valued strategies--and 
the reactions thereto of game peers ^nd of the game model-* 
can serve to illuminatet for players jlCUL 9a<ne administra- 
torSf variati ons in perception anons individual s observing 
ccitmon phenomena* In the course of playt simulation game 
participants learn the structure of action exemplified by 
the game model; **the structure of actiont once learnedt 
becomes a structure to which relevart information is assimi* 
lated.** (Coleman/l96dbl68l 

Simulation gamest thent mayt as John Oewey observed at* 
the turn of the centuryt help link students to the world 
beyond the educational institution* (John Dewey t cited in 
Bcocock/i968t 56) Particularly with regard to the complexi- 
ties of the social ordert games may offer **that degree ot 
abstraction from life and simplification of life that allows 
<the player> to understand better certain fundamentals of 
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social organization*** (James Colemant quoted in Gamson/ 
1969a) 

Players are not the only beneficiaries in gaming simula- 
tion* For examplet some of the earliest designers of format 
simulation games? describing the experience of the Rand 
Logistics Systems Laboratory at combining simulation with 
gaming for long-range I ogist ics planning^ pointed out that 
their endeavor **forcedi the specification of many elements 
that hitherto had remained vague or abstract and demons- 
trated many of the problems that might be encountered in 
real-Morld impi ementatioh«** (Raimer and St eger/ I96it7-Sl 

BLT ARE THEY REALLY LEARI^XNG ANYTHIMG? 

Nhat of the claims of actual learning made for simula- 
tion games? Host of these devices have been developed for 
s econdary school audiences^ For secondary school teachers 
as Nell as students **the rapidity of social change induces 
an uncertainty about what skills Hill be relevant <to the 
future>«** In many instances **the child is being taught for 
a future Mhose needs have not yet impressed themselves upon 
him*** (800COCK and Col eman/i966t2l7) Many game designers 
c onsider it part of their task to r eiicue students from 
outlooks reflecting considerable alienation from and 
frustration Hi th contemporary change mechanisms* Some have 
focused on populations whose perception of causation 



fcontrol beliefsl reflect a fett inadequacy tr affect the 
courses of their lives* 



••Little is known about the methods to increase 
control beliefs* One possibility would be to let 
the actor experience situations which are suffi* 
ciently simple so that outcomes and environmental 
states are clearly contingent on his own behaviort 
and which at the same time are sufficiently simi- 
lar to real-life situations so that generalization 
is feasible* Simulation games exemplify such a 
possibi I ity**" 
(Schild/l968atl01-2 ) 



The developme^nt of control beliefs carries great signifi- 
cance for ail groups contemplating a sharing of control over 
service and other institutions with lay persons? since **one 
variable that has been found, to be related to participation 
is confidence that one's efforts will be effective*** (Boo- 
cocK anc Coleman/l966i23<») 



Much of the evaluative work done on the learning value 
of simulation games has not been rigorous* Hany have been 
content with the obvious interest shown by students in this 
mediumt and have dismissed the possibi I ity that the Haw- 
thorne (novelty) effect might be a significant influence 
here-«an assumption demanding thoughtful investigation* That 
students are h ighly motivatedf thought is cleart 



Anyone who has used <games> in teaching can 
attest to the excitement and interest they 
generate* This interest must be channeled in an 
analytic diroiction by a skillful instructor if it 
i^ ultimately going to lead to learningt but the 
problem of engagement has been virtually solved 
from the outset*** 

(Gamson/ 1969a til 
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The use of siMulation gawing as a catalyst to after-game 
analysis of the collective gave experiencet and of relating 
that experience to real lifet has beer ingeniously developed 
by Gamson in SIHSOC« 



••I think the learning experience is the post-game 
sessiont not the game* It*s very easy for peoole 
to play the game and learn nothing* It generates a 
tremendous amount of material and maKes a lot of 
things accessible to peoplet but it still ) ust 
creates a high potential for learning* The post- 
game session is what pulls it together* I really 
see that as absolutely critical • • • • Just like 
people can learn nothing from experience? they can 
learn nothing from this exper ience«** 
CGafflson/19701 



Designers are currently becoming increasingly specific 
in their claims for gaming Simula t i ons« In a recent article 
one designer citedt the encouragement of players to use 
intuitive heuristicst their inducement to perform <if often 
uniiitt ingly) cost-benefit analysest their heightened a- 
wareness of the nature of stochastic processest and the 
carryover into their lives of social skillst such as the 
ability to persuade or negotiate. (Abt/l968) Authors also 
cite the possibility of encouraging players to modify games 
and develop new ones on their own* Shubik writes of this 
possibility! "It is my belief that game construction offers 
the most important teaching use of gaming*" <1968i6<f<»l 




V> SIMULATION GAMING FOR RESEARCH PURPOSES 



WHAT RESEARCH PURPOSES? 



Me have already hinted at clinical and research applica-* 
tions in discussing suggested uses for simulation gaming in 
planningt where the technique may serve operational as well 
as teaching purposes*. Other research areas have been simi« 
larly cited as receptive to gaming. 



The construction of nongame computer simulation models^ 
the refining of model Sf and the generation of new hypotheses 
are al I indicated as amenable to contributions from simula- 
tion gaffing. In -The Systems Approach to the National 
Health Problent" Horvath ( l966tB-> 392) suggests the use of 
games for model developments 



**Me can • • • attempt a rather crude simulation by 
trying to identify the major interactions and then 
formulating a set of rules for a game • • • • 
Despite the tenuous nature of some of the approxi* 
mations and the fact that a numbe^ of hidden 
variables do not appear explicitly in this proce* 
duret a good deal of practical insight can be 
derived from the running of such games* Further* 
moret the experience obt ained from the f irst 
tentative models will frequently result in the 
introduct ion of considerab I e ref inement in the 
later experiments*** 



Other research uses are also being explored* One area 
of interest '\as been that of human decision processes* 




**Tne need for experimentation on human decision* 
maKing process is pressing; the number of worth- 
whi le topics for invest i gat ion is astronomical « 
and even under the best circumstances the costs 
are immense*" 
(ShubiK/19&St630) 



Other invesitigators have indicated an interest in utiii* 
zing s imulat ion* games to assist human behavioral studies 
generally* Data collection and measurement roles have been 
suggested* The data collection use may be especially 
valuable sincet 



**The reasons people give tor their behaviort or 
for their Hants • concerns t or intent ions they 
express cannot safely be taken at face value* Man 
has a remarkable capacity for concealing from 
otherSf and even from himselft the intimate pur- 
poses underlying his actions* He may forgett 
suppressf or repress disturbing fears or socially 
unacceptible desires* He may rationalize away 
threatening sel f «*evaluationst or reasons for 
errort failuret or weakness* He may seek to 
escape responsibility for motiveSt feelingst or 
actions by pro J ect ing them on other persons*" 
(Knutson/l965t2l7l 



Knutson (19651 cites the resulting development of "in* 
direct f nondirect i vet and project ive** techniques to meet the 
above problem* Simulation gaming can be considered a hybrid 
falling in this class of techniques* The use of simulation 
for sociological measurement purposes*«**si tuat iohal response 
testing***«is detailed by Schaldck Ci969t9l* 
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IIHITATIONS IN RESEARCH APPLICATIONS 



Gamson anticiDates orobl^ems with using simuiation games 
in classical exoerimentaf designs I 



"There are real oroblens in using this <sifliul3tion 
gaming exoer i ence> for sy st emat ic research* One 
difficulty is that there is so much happening at 
ary one time that it is really impossible to ^atch 
it ail • • • and the efforts that would be in^ 
wolved in building enough control to Keep track of 
it would really get in the way of the teaching 
walue of the game* Another difficulty is that 
there are so many different variables operating 
that it is al most imoossi b let short of running 
thousands of gamest to identify which among the 
■any are affecting the results* I think that if 
you wanted to use <SIHSOC> for research you would 
have to control for many of the things that are 
now left sort of free-floating parameters 
( 6amson/i97il 



Gamson (I97lt commented further that he found simulation 
games **not particularly helpful for hypothesis testingt but 
useful • • • for hypothesis generating*** 



ShubiK (19681631) identified another problem in research 
appi icationst the high cost of some experimental gaming* 
••The search for resourcest"* he wrotet ••is exemplified in the 
use of undergraduatesf orison inmatest enl isted ment or 
trapped graduate students as game players •••••• 
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VI> ARTIFACTSf CAUTIONSt AND REHEDIES 



ARTIFACTS AND CAUTIONS IN EDUCATIONAL APPLICATIONS 



Aiiong the artifacts associated hith and cautions rele-- 
want to educational applications of simulation games are 
those concerning! 



Im Extreme simplification over real^life 

Zm Difficulty in generalizing game experiences to 

real* I i f e 
3« Game^induced risK^taKing 
km Selection of variables 
Sm Gane^induced expediency 
6« Creation of myths 

7% Contraindicated player populations 



Hany of the qualities of simulation games that lend the 
mccium »uch of its power can also serve as liabilities* 
Simplification artifactst for examplet can be hazardous to 
researchers as well as to piayerse 



**The fact of extreme simplification of the situa*- 
tiont of holding other things equal # may produce 
an effect that confounds • • • the results of the 
experiments The 'unreality* of the laboratoryy 
the fact that behavior in the laboratory has no 
'real life* consequencest also may vitiate the 
usefulness of Knowledge gained in such 'Dieceoieal* 
simulat ions«** 
IRaser/1969127} 

An appreciation for the limitations on real-life choices 
ard consequencesf a sense of the uhoerlying order of complex 
systems and of some effectiveness at controlling the course 
of one's life (BoococK and Schild/ises) may accompany the 
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piayer^s gave exDerience* These MOtId seef^ to orovide 
little danger to the player as long as ne can generalise his 
game experience to analogous real^life problems* The player 
Nho failed to generalize might nell return from the game 
environment expecting greatly increased predictability of 
outcomes in matters highly similar to those treated in the 
games He mightf in this situationt come to feel deceived 
should his decisions outside the game be the source of 
unexpectedly unfavorable consequences* 

The **game attitude** described previously <Boocock and 
Schild/1968) may induce o I avers An r^al^> 1 1 f e« »^>Ql v^n the 
relative painlessness of errors in gamcs -*->to risk mistakes 
unnecessarily* The relatively high speed of feedback pos-* 
sible in gamest moreover* frequently finds little oarallel 
in real life* This presents a possible hazard when ne 
consider the impressions shown by many olayers that their 
game experiencet compressed in timet nas highly **real ist ic **" 

Numerous artifacts may accompany the selection of simu-> 
lation variables and the limitations imposed upon them* 
**The variables embodied in the simulation are likely to be 
those about which <a designer> knows the most t rather than 
those he has determined to be most crucial*** The impact of 
this tendency has been considered # but mostly as it relates 
to research applications* *'One advantage of using simula- 
tions in research * * e is that if you have neglected impor* 
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tant variaDleSf the outcomes of your simulation are apt to 
be aDsurd.** iRaser/i969i28} The outcomes for olayers might 
.be a bit less innocuoust in part because a player may not 
perceive the absurdity as Just toat # or he may tend to blame 
himself or other players. 

Other designer biases may also entt*r as a result of his 
selection and organization of game variables* No matter how 
the variables are selectedt he may encounter some difficulty 
ir developing games '*so that no single course of action 
appears obvious or best for all olayers*'* (Gamson/l969at 2) 
Designer values can be seen to take on particular signifi- 
cance in the opportunityt frequently encouragement # given 
players to develop a high value on expedience* The game- 
irduced value of expediencet furthert is only one of many 
values that may be manifested in player interact i on norms* 
(Schild/I968at98) 

ShubiK <i968t639) cites another potential hazards 

"There is considerable danger that without due 
precautions a large scale game (especially if it 
is computer i sed I may become a mechani zat ion of 
popular aythologyt adding to it a dollop ot scien- 
tism*** 

Additional game artifacts includes the even distribution 
of resources ih many gamest the use of fixed rvilest the 
ercouragenent given for players to tend toward one or the 
other of the interaction continuum extremes (i*e*f pure 
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competition or pure cooperat ion) t and the recognition of 
clear winners and losers* ( Abt/1968 169) 

Still other problems are posed by cont raindicated player 
populationSf such as sick persons in the recent trials of 
••Medigane.** (Galiher et al/l97Qt38Q> Depression and other 
negative effects were reported by some **Hedigame** observers 



ir games run nith sick players. Difficulties are also 
presented by those turned off by gamest "who are very nega- 
tive to the gamesf who say they disliked a game or nould not 
want to play it again*** (Boocock and Coleman/l966t22i»l In 
additionf a tendency has been observed for some persons to 
look upon simulation games as geared explicitly to undera- 
chievers. While the motivational effects of games seems 
highly instructive for this group t it may suggest to some 
that they facilitate a form of second-class learning* (Cole- 
man/l968a) 

REHEOIES IN EDUCATIONAL APPLICATIONS 

Hany of the previous hazards can be successfully avoided 
by incorporating into the game experience a debriefing 
session? during which time insights and issues are examined? 
matters of game validity are discussedt and game artifacts 
exploreo* The session format and contents clearly require 
thoughtful consideration on the part of the game designert 
not Just his token suggestion that game administrators 
pursue such discussion* This wil I frequently meant espe- 
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cially NO«n ^anies na 1 1 be run by inexperienced personst that 
the importance of this integrating and cooling-out period 
mcst be emphasizedt and that appropriate supporting ma- 
terials must be included* In institutional settings* educa- 
tors may well en]oy the effective shift of control (back 
from the game to the instructorl that a post-mortem allows* 
This point taKes on some importance ir light of the observa- 
tion of BoococK and Schild (i968) that teachers may feel 
threatened by the initial shift of content control from 
themselves to games* 

ARTIFACTS AND CAUTIONS IN RESEARCH APPLICATIONS 

Problems are also posed in sinulation gaming when 
serious investigations are performed* These include but are 
not I i mited to t 

1* The game olaying spirit 

2« The rhetoric of obvious success 

3* Difficulties with cl assi c experiment a I design 

km Observer variability and game reliability 

5* Sub) ec t hos t i I i ty toward gaming 

6« Measurment of strategy development 

7m Learning effects and other perturbations 

One of the assets for players cited earlier now appears 
as an obstacle for researchers! ^It has been argued that 
too much of the game playing spirit pervades the use of 
gaming and that it destroys the possibilities for serious 
analysis*** <ShubiK/l968l63^) 

In another game area currently under scrutiny* Davis 




Ci97o) laments the •rhetoric of obvious success* that many 
gane evaluations produce* The situation todavt in reality* 
is not a great deal different from that a few years agot 
when Thorelli and Graves il9bk) wrote of management gamest 

••We Know little about the effectiveness of manage* 
vent ga«es as an instrument of instruction* 
Indeedf we do not even Know for sure how to dis- 
tinguish a good game from a bad one*** 
(quoted in BoococK and Schi Id/19681 17 ) 

The evaluative efforts undertaKen to correct the above 
situation have frequently encountered problems where at* 
tempts ere made to use classical experimental design* 
Control persons must be presented an innovative game (or 
nongame) alternative* random allocation of groups may not be 
possible* and it is difficult to present to both groups* 
experimental and control* the same subject material* (Boo* 
COCK and Schild/l96SI 

Evaluations performed with untrained game administrator/ 
Observers may show significant observer and debriefing 
variability* Variability is elsewhere problemsome in con- 
firming external validity of simulations where there has not 
been established reasonable reliability from one game run to 
the next« (Cop I in/i970» In additior* significant interpret 
tative problems may be posed where evaluations consider 
ScDjec t -matter retention alone as the criterion measure 
( 1roung/i969t77) f or treat attitude change as sufficient 
indication of behavioral impact* 
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Difficulties mrm also present in those instances nhere 
there exists hostility toMard ganing investigations* This 
react iohf coaparabie to that hostility directed at gaae 
theoretic laatheaat icalt constructst aay derive froa **a 
distaste for coolnesst detatchwentf and calculation (al I of 
Mhich are connected Mith gaaesi as against wara^heartednesst 
coeaitaentf and intuition.** Gaaest Mohlstetter f I96iii22i«2) 
continuesf nay also suggest **ffrivotity • • • about serious 
aattersf aatters of life and.daatht* andf in the case of 
ailltary and soae other siaulationst **sadistic pleasure in 
calculations about anoraously painful and cataclysaic 
events*** 

Additional evaluation probleas are presented mhen the 
aeasured elaaent is player strategy developaent* Schild 
(l96SbllSil uritest 

*^HtUla gaaes aay teach wore than winning strata* 
giMV the learning of strategies has in a sense 
priority over other possible learning* It is the 
aost direct outcoae of playing a gaae and thust I 
Mould conjecturat the point where the gaae is 
likely to have the strongest iapact*** 

Useful and reliable tests for strategy developaent have been 
difficult to devise* 

Final lyt gaae runs are often lengthyt learning effects 
aay for soaa experiPents be troublesoaof andt aore general* 
lyt the inclusion of huaans in the gaae environaant (by 
contraat with tha oppoaite tendency in nongaae aachine 
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simulations) conplicates experiMntal design considerably* 

In the next section we will discuss some specific uses 
to Nhich games have been put for health purposesv as well as 
for purposes nhich suggest appropriate health analogies* 
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VII> HEALTH APPLICATIONS OF SIMULATION GAMING 



*'Th€ growth of large-scale enterprisest multi- 
plant opera t i onst and extensi ve product diver sifi- 
cation has greatly complicated problems of orgaoi- 
zatioOf coordinat ioof and communication*" 
(Greenlaw et al/l962i2) 

Ten years ago a text surveying the state of the art of 
business simulations gave the above as the crux of the 
problems motivating the search for new management training 
techniqueSf such as those involving simulated environments* 
Today the health care systems of several industrialized 
nations have many of these problems in common with large-* 
scale business enterprises* 

Health services are rendered through a variety of dis- 
crete f aci I it ies ( anal ogous to mu 1 1 i-*pl ant operations) • 
Services delivered have shown tremendous diversification as 
delivery style has evolved from that of single-server (GK) 
practices to multiple-server medical groups* Such trends 
have indeed been accompanied (again in agreement with the 
analogy) by increasingly complicated problems of organiza- 
t iohf coordination! and communication* 

AN EARLY HEALTH APPLICATION 

While health matters have come under increasing scrutiny 
from operations researcherst only a few researchers have 
demonstrated an interest in simulation gaming for educa- 
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t Aonal and research purposes in public health* Bogandoft 
(jL963t<*«5) perforaed elaborate public health simulation 
gaaes with the Systems Simulation Research Laboratory of the 
S ystem Oevel opment Corpora t i on« He argued for the necessity 
of his gaiie model being comprehensive in scopet 

**Outside a laboratory settingt disease does not 
occur in a vacuumt but ir a human ecological 
framework and has meaning only nithin this ecolo* 
gy; t'^ereforet any gaming condition between the 
system of public health administration and disease 
attacks on human communities must involve the 
replication of an environment at a scale of simu« 
lation seldom found in gamirg procedures • • • • 
ThuSf we became involved in what we have termed 
the •si i on of a total environment. ••• 

His contention that a tota I environrrent simulation is re- 
quired is shared today by several computer simulation orac** 
titionerst who have deemed this end intractible and have 
therefore avoided broad health care model design efforts« 

Bogandoff*s game description centered on a multiperson 
model of the environment of public health agency administra- 
torsf in which several persons role-played environmental 
ccirponents (both inside and outside the health agency) under 
a simulation super visor« Three olayerst external to this 
group of subsystems simulatorSf sought to alter the course 
of a ^stylized epidemic** created by the game model desig- 
ners. An ••event mapping** procedure was employed whereby the 
course of the epidemic in the absence of player intervention 
wasplottedt subject to adjustment only if intervention was 
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attemoted by players* Bogandoff cited possible personnel 
trainingt systems analysist and research applications* 

Considerable public health intelligence was clearly 
required by the human simulator components in order that 
responses to player actions approx i nat ed real-'life res-- 
ponseSf which could reduce the utility of this sort of game 
for use by untrained game administrators (if it did not 
pr ohib i t i t s I toget her ) • 

DISCUSSION AND SPECULATION ON HEALTH APPLICATIONS 

Relatively large-scale health care delivery simulation 
gameSf analogous to those developed for business education 
purposeSf have' been discussed by Flagle (1966) and Horvath 
(1966I« Flagle (1970S2386) illuminates an especially signi- 
ficant factor in choosing simulation techniques over others 
fcr studying potential health system innovations! 

**The real world can be a costly place to operate 
on a tr ial-aod-error basist even with snail scale 
or pilot efforts* Failures are there for all to 
see and <are> not easy to forget. The disruption 
of innovation is damaging to morale unless a 
beneficial change is apparent.** 

Flagle describes further the tendency for operations 
researchers to choose to model relatively small health 
system subunitst and attributes the reluctance to attempt 
large-scale public health simulations in part to the reali- 
zation that on this broader level **the problems and the 
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authority to maKe decisions are diffuse* 



(197012393) 



Horvath fl966tB-393> suggests siirulation gaming as 



suitable for gaining insights into tredical care costst 
governmental actions and consequences t the impact of dif- 
ferent training styles on medical personnel t alternatives to 
hosoi t a I izat i on f as we I I as into the prop I ems assoc iated 
with more traditional public health areas* He suggests 
performance criteria which include irinirri zation of work 
disabi I ity dayst of the income segment spent on health 
ncedSf and of patient visits per doctor* He indicates his 
Objectives in gaming as the encouragement of operational 
economy and the more beneficial assimilation of technologic 
cal innovations in the health sector* 

RECENT HEALTH APPLICATIONS 

Perhaps because the results of many simulation gaming 
efforts have not been published in widely disseminated 
jcurniils Oerger et al /1970> t this writer nas able to locate 
only a few simulation games developed for health purposes* 
Anong them are Bryant*s "Rural Health Care Game'* (Chri;;tian 
Medical Commission/1970) t a health task allocation game ; the 
American Board of Orthopedic Surgery's "Patie ; Hanagement 
sinul a t ion**9 a testing device; Belkin*s *'The Fate of Our 
Feed** (I968)f discussed earlier; Lockheed Educational Sys- 
tems Organization's "Drug Attack" (1969): Abt*s -Pollution" 
C1970); Galiher's "^Hedigame** (1970), which teaches effective 




Medicare utilization to the elderly; "Baldicer** Cl970)t a 
Morld fcod distribution game; and **Cooperat ion and Conflict'* 
<l97olf a health planning game developed at the Institute 
for the Study of Health and Society (Grogan et al /1970» • 
Harrington (l966ti5o) mentions a simulation game then in use 
at the Communicable Disease Center (USPHS) in Atlfanta for 
training public health prof essional s« A dental emergency 
simulation game was recently described by the Teaching 
Research unit of the Oregon State System of Higher Educa- 
tion* Schools of public healthf in additiont are likely to 
be working with this mediumt although little mention has 
been mace to date in the literature* 

The simulation garae structure developed by this Nriter 
combines elements of Bogandoff*Sf Flagle*s and Horvath*s 
constructs* The section which follows describes the develop-* 
ment of a health maintenance' game structure* Playing 
instructions and game hardware are not included* These will 
be available from the author when further efforts at develo- 
pment and revision are completed* 
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VIII# HEALTH MAINTENANCE GAHE STRUCTURE 
BACKGROUND 

One seemingly difficult concept for a health educator to 
get across to certain planning (and many consumer) audiences 
is an appreciation for health threats posed by a hostile 
environmentf which factors are significant to the health of 
at-risK populations (at times Quite independent of manifes- 
tations in discomfort or disability)* The sheer number of 
threats of interest to educa torst I et alone the details on 
the etiology of eachf could make incividual discussion of 
health threats tend toward tediuD at best; the situation 
might serve to instill a sense of fatalism or denial most 
unconducive to sound preventive care-seeking behavioPt as 
well as unconducive to early diagnosis and treatment of 
manifested conditions* 

One approach to resolving this dilemma might first 
irvolvet for diminished complexityt the reduction of health 
threats to a few seemingly crucial behavioral variables* 
Let us adopt three common ohest felt susceptibility to a 
threatf felt threat severityt and felt amenability of a 
threat to preventive procedures or of its manifestation to 
curative procedures* (Hochbauiii/i97o ) We then outline an 
artificial health care environmentf highly simplified rela- 
tive to real life^^ but comparable nevertheless* Let us 




* 



place in this environment simulated persons at risK of 
fictitious health threats—threats whose specificity for age 
groupf sexf and other demographic parameters is predeter-* 
mined by the environmental designer. We now bring a set of 
players (to manage the health care of the simulateed oersonsl 
into the simulated hea I th^host i le environment and **turn it 
on«** Thereafter we shall alternate between player decisions 
and environmental responsest new decisions and new res* 
pcnsess 

He improve upon the environment al realismt with some 
increase in complexity* by placing these real individuals 
(playersi in positions such that each player is presented 
with an environment which includes! all the other playerst 
the game componentst and game rules. The iniHusion of real 
players in the individual's game environment <i;hould (here) 
enable the game to operate independent of supporting ma- 
chinery and of intelligence external to the game players* 
ruleSf and game administrator* 

It would be highly tempting to structure actions and 
responses so as to allow rewards for heal t h-bene r itti ng 
behavior only* However we would then forego the opportunity 
for players to gain many insights into real*life proolemst 
where much behavior is^ rewarded that is not conducive to 
good health. The text'beTbw will elaborate on the health 
maintenance game structure* 
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GAME STRUCTURE OVERVIEW 

The health maintenance game structure is a **t>are«bones** 
mooel of some aspects of health care systems* It focuses on 
the problem of decision^making in situations where resources 
are liiritedt and where human suffering will rise or fall in 
response to player decisions and nature's decisions <and due 
to human indecision!* In one sense this game may be consi- 
dered a ''game against naturet** for she is the common compe* 
titor for all players* 

Players in this simulation game make decisions on how *to 
al locate scarce resources to "best" advantaget whether to 
take preventive or curative measures in response to health 
threats or disease acquisitiont how many "persons" to 
include in their catchment (service) areast which if any 
clients to refer elsewheret and they decide other matters as 
well* 

Player actirvis of course apply only to simulated clients 
living in a simulated environment* Clients are mt risk of 
acquiring one or more of several fictitious diseases* The 
physical correlate of simulated oersons in the game is 
trivial* People are represented by circlest catchment areas 
by striped triangles* Spaces between stripes represent 
**2qnes of health threat severity"* with severity increasing 
as one approaches the peak of the triangle* Data tables for 




ti>e fictitious health threats <e#g.t diseasest accidentsl 
provide players with information on which to base some of 
their treatment /nontreatment deci si ons« Probabi I it ies in 
the tables are applied to individuals in the population at 
risK through the use of a random number generator (spinner! 
divided into twenty equal segments^ 

Players are allowed to maKe moves <taKe actions) whene* 
ver the pointer on a simulated time ciocK is advanced to a 
new timet except when that new time corresponds to the end 
of a quarter (at which time players take a break while the 
national budget is revisedl* 

A taole of allowable actions appears below* Note that a 
player may take only one type of actions while the clock 
hand is at one part icul ar t ime* But the player may take as 
many actions of the type selected at that simulated clock 
time until the resource manager (an assistant to the game 
administrator) decides to terminate activities and select a 
new event card* 

I 
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TYPE ACTION 

1 Acquire person 

1 Refer person 

1 Refuse to accept person 

.1 Discharge person 

1 Present a public notice 

1 Buy heal th examinat ion 



2 Buy curative procedure 

2 Buy preventive procedure 

2 Buy heal th examinat ion 



3 Lobby for change in the portion of the budget 

assigned to huaan services 

3 Lobby for change in health resources distribu^ 

tion priori t ies 

3 Present public notice 

3 Lobby for new voluntary (charity) funds or for 

increases in current ones 

3 Lobby for emergency program funds 

3 Lobby for nonemergency special categorical 

grant funds 



sssssissssssss sr«ss«««ssssssssssss ssssssssssssssssssss ss::ssss - 
TABLE !• TABLE OF ALLOWABLE PLAYER ACTIONS 
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FIGURE !• Health threat data taole for health threat itt • 
Data herein are sample values giving simulated person susce-- 
ptibility Mhere fXI*specific preventive procedure has not 
been administered* 

(Severity probabilities expressed in twentieths; treatment 
cost in simulated money units? transition time in simulated 
time units*) 
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At least three players are needed for a game run# All 
players are equals in the garnet except for one selected by 
the game administrator to be the resource manager. This 
manager is responsible for distributing funds and patients« 
as well as serving as arbiter for most disputes Cshould any 
occur during the game run)« 

A game administrator observes the progress of the game* 
andf on rare occasiont may add unscheduled events to those 
provided in the course of playing. 

INFLUENCE OF OPERATIONS RESEARCH ON DESIGN CONSIDERATIONS 

In soma resoects the development of this health main- 
tenance game structure takes on the characteristics of an 
operations research effort* 

"The reason for the existence of O.R. is that in 
decision aakingt difficulty arises for the deci- 
sion maker Mhen either the range of choice is 
overwhe Inihgt or the consequences of a particular 
decision are obscure or, finally, there is a lack 
of knoMledge about the objectives, or more likely, 
there are many objectives and they cannot be 
stated on a common scale of values*" 
(Rivett/1968) 

The range of player choices in the health maintenance game 
environment is not **overMhe Iming, ** but the consequences tor 
the overall game outcome may Nell be "obscure" to the player 
making a single small decision, and there are indeed many 
06)ectives operative about which Me know little. 
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In order to narrow the range of player oblectives and 
lend further credence to the game (Mhile better neeting 
overall game purposes discussed previously) # players secret- 
ly assume one of several specific goals before the game 
b€gins« Goals available for selection are determined by the 
game administrator to suit his particular application* 
Typical goals may be "the most healthy community*" or ♦•the 
most persons served^* or '*the most persons receiving preven- 
tive care** or ''the least money soent per capita** or ''the 
greatest good for the least advantaged** or **the greatest 
good for the youngestt** etc* 

Personal goals are made expl i c i t for another reason 
also* Since game runs are frequently performed Nith per- 
sons of similar backgroundst there may develop a tendency 
toNard uniformity in player behavior* In a health main- 
tenance game we might expect that it would be difficultf lor 
examplet for collectively-oriented individuals to Justify 
acting. out of local rather than societal concernt or for 
altruistic individuals to act on any but noble motives— 
unless it were considered part of the game to do so* Wil- 
liam Gamson remarKsi 

**For a lot of people it*s liberating to be able to 
pursue and act on motives that they tend to treat 
as illegitimate in real life# and which I think 
are ooerating in real society* It makes the game 
<SIMSOC> more realistict in a senset rather than 



less*'* 

(Gamson/i97o) 
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There are other reasons for pursuing the model construc- 
tion in the manner describedt in addition to the three 
coKBon to most O.R. problems cited above. As in many other 
areas where simulation is selected to facilitate insights, a 
clean mathematical solution is not available for the problem 
at hand— matching populations at risk of diseaset or already 
disabled, with health services (given societal values on 
using resources on non-health as Hell as on health areas), 
using the real world for an experimental proving ground, an 
alternative, would be neither feasible nor ethical in this 
example* By unfeasible we mean here that it would cost too 
much, taKe too long, and/or lose too many votes. 

In our problem, an allocation problem, we are thus 
unable to perform the "elegant mathematical dances" IRivett/ 
1968198) Characteristic of many O.R. allocation problems, 
and we are similarly prevented from performing real<!life 
tests. In addition, we accept at the outset that our model 
can have at best -transient validity" (Ri vett/i968ti7 i) , for 
there will be numerous ••sol ut ions** to the basic problem of 
allocating scarce health resources. To the extent that ours 
satisfies the requirements of an operations research prob- 
lem, Rivetfs analogy (I960ti75) is instructive! 

"An O.R. study is not one in which there is at its 
conclusion a sudden unveiling of the statue of 
truth, but rather, is a study during which one is 
gradually chipping away at the confused complex 
mass of stone with which one is presented until 
gradually the bones of the solution emerge. •• 
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Fleshing of these bones occurs heret it is hopedt in the 
postgame session* 



The significance of the game designer cannot be overem« 
phasized* Neither can the role of the game administr at or 9 
to the extent that he shapes the gate environment to his own 
needs through components under his control and through his 
occasional interventions during the course of the game* We 
are presented with the des igner •s perception of the most 
significant factors operative in real^-lifei with his feeling 
for the interaction of these factors to produce alternate 
resultSf and his specification of the degree to which inter- 
action occurs and to which outcomes are influenced* In the 
health maintenance simulation game structure the game ad- 
ministrator is given control overt 



1* The range of personal pi ayer obj ecti ves 
avai I able 

2m The number of objectives specified by each 
player 

3* The criteria for specifying a winner (if an 
administrator chooses to have a winner at all) 

km Whether all players select simulated at-risK 
persons from a common population of from se« 
vera I populationSt and the shape of the popula* 
tionCsl with regard to aget sext income and 
race 

5m Intervention with special events during the 

course of the game 
6« Respbnsi veness of the national budget and other 

funding sources to lobbying and to disease 

incidence 

7* Variation of disease severity and course (pro- 
gression! with age 

8* Amenability of each health threat to preventive 
procedures 

9* Length of the game run and number of olayers 
10« Variation of treatment cost with severity 
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lit Tyoe and nuiiber of simulated health threats 

included in the game 
12« Fraction national budget for human services 
13* Variation of the personal health care assess* 

ment with incove 

The importance of recognizing and avoiding biases in 
model construction is emphasized in much operations research 
literature* ''Sometimes tne construction of the model may 
involve a series of guesses as to the underlying structure 
of cause and effectf'* Rivett fi96atl90) writest -<but> • <i • 

we have to be very careful not to construct a networK ot 
cause and e Vect that reflects Nhat we wish would happen in 
a nice tidy Norldt rather than one which demonstrates how 
messy reality can be«** 

He deal here with a **multiple objective** problemt as the 
game structure explanation will detail* An economy is at 
staket persons are at risKt resources spent on health are 
denied other areas land the reverse also holds). The opti* 
mal mix of optimized single ob|ec t i ve*speci tying relations 
is traditionally left for the dec is ion^maKer to decide in 
operations research problems* Transfer of the several 
individually optimized functions to a common scale is thus 
done subjectively* f Rivet t/l968ti93> The subjective trans- 
fcrmation occurs here in the aftergame discussion* 

Me would be remiss to leave untreated a very legiti-* 
mate criticism of any modelling effortf namely the question 
of validity* Odes the model developed in the health main* 
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tenance game structure bear enough similarity to real lite 
to warrant its use as a "bare bones** model of real-*life 
phenomena? Rivett speaks to this quest ion» holding a model 
good when it **is a simplification that works • • • because 
what has been omitted is not important and what is retained 
is«** He continues with an explanation of the position of 
the model designer during the design process* **There is 
• a large sub|ective element in model building« and the 
operational research worker at tne stage of construction of 
his model is an artist rather than a scientist*** (Rivett/ 
I968tl3> 

GAME STRUCTURE DESCRIPTIONS Versions I and II 

The health maintenance game structure is designed speci-* 
fically to induce a behavioral set among individual players 
that is. conducive to post-*game health issues discourse* A 
common base of experience is provided in a simulated gaming 
environmentf enabling the discourse afterwards to treat not 
issues in the abstract but **rear' problems encountered in 
the game run* The game experience should ideally facilitate 
player insights intot 

!• The stochastic nature of disease acquisition 

and progression 
2« The age* and sex*-»speci f i ci ty of diseases 
3« The variation of disease severity and course 

(orogressionl with age 
k% The increase in treatment costs with 

increasingly late treatment 
5« The differential perceptions among players of 

acceptable degree and time length of incapacity 
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6« The sharoening of competing values in the limit 

of scarce resources for health purposes 
7 • The i iipact of ^greatest* good* for •great est* 

nuaoer** and other philosophies for persons of 

different sext race t age t and income 
6« The sources of funds for health care and prob« 

lems different sources present 
9« The difficulty in predic t i ng for indiv idua i s 

the tangible benefits of preventive care 
10«The health care behavior of other players and 

of hi msel f 

The **$tochastic nature of disease acquisition and 
course** is incorporated into the game through the use of 
health threat data tables (see Figure I) for each threatt in 
conjunction with a random number generator* Hhen the subpo* 
pulations of the several catchment areas in the game are 
declared at risk of some health threatt players may immedia* 
teiy determine from the data tables the probability of any 
member in their catchment area displaying (upon examination) 
manifestation of the threat at any of four severities^ 
Severities one through fourt in order of increasing disabi* 
I ityt correspond to a person*s ability to perform predisease 
Mork activities* At severity one there is no discernible 
impairment of workt at tMo a person is only SQX product i vet 
and at severity three and four he is bedridden and nonpro* 
doctive* The disabilityt Mhere abp I icabi et becomes irrever- 
sible on passing from severity three to four* The time 
progression of health threats from loMer to higher severi- 
ties is given in the health threat data tables^ 
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Also provided in the health threat data tables is the 
cost of bringing an individual from severity one or tMO or 
three to levels zerof onet and twOf respectively* Curative 
and restorative costs are combined in the figures given for 
treating severity onet tMO and tnree easels* The treatment 
cost associated with severity four disability is a main<^ 
tenance costf due to the irreversibility of the disorder at 
this severity. A random number generator is used Cor the 
physical examination of any simulated person to determine 
Mhether the fictitious individual is affected by a threatt 
andf if sof to what degree of disability* 

**Age«speci f ici ty of health threats** is indica^ted by 
grouping the data for all ages into five sets* Persons i!'^ 
each age group have specific health threat susceptibility 
valuest treatment costs« and disease course character istics^ 
all of lihich are indicated in the health threat data tables* 
Sex-specificity is introduced occasionally through the use 
of data tables on threats applicable only to males or to 
females* 

The •increase in treatment costs hith increasingly late 
treatment** is given in the healt»> threat data tables* It is 
normally computed by the administrator prior to the game 
from a curve drann in such manner as to increase cost with 
severity by more than the value expected were the relation- 
ship linear* In game version lit real treatment estimateSf 
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rather than fictitious costst are e»pioyed« 

Player perceptions of '^acceptable incapacity over time" 
will de suggested by the extent of emphasis each places on 
acquiring preventiv< care for simulated patientst and by the 
time lag bet'^een recognition of the state of a disabled 
individual and a player^s decision (if any) to treat him. 
Acceptable incapacity over time is inflix^nced in game ver- 
sion I also by each player's assigned goalt decided in 
consultation with the game administrator at thVv^beginni ng of 
a game r^A. in version lit players determine their own 
personal goals and declare them on paper • V«»rsior|^I players 
mayt unlike the practice in game version If e I e c t 
i'heir personal goals auring the course of the game« 

••The sharpening of competing valuest in the limit of 
rc^rce resources for health purposes** is encuuraged by 
wahing resources truly scarce relative to antic ioatrd 
disease incidencet and by allowing for player lobbying at 
the regional (resource managen- e.nd natic^nal (game adminis* 
trator) levels* Resources here incluoe time— manifested as 
the restriction on each player to onw type of actions in 
Table I at any jiven time^^as well as money* Players are 
also free to pert^uade o^e another to formalize group values 
or otherwise «^Vructure the behavior of individual playerst 
barring physical coerciont thus adding a normative or cui- 
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tural diiRension* 

A simulated game population is selected by specifying 
the catchment population composition on variables sext aget 
race and income. Characteristics of individuals in the game 
population may be assigned through the use of random numt>er 
generators incorporated in a simple computer algorithmt or 
may be calculated by hand. The population variables are set 
in such manner as to encourage players to test the impactt 
on the health of simulated persons t of the treatment philo* 
Sophies engendered in their individual ob)ectives«t Some 
populations may correspond to real*life ones« HoMevert 
demographic variables are completely independent Mhen pa* 
tient characteristics are generatedt a clear departure from 

reality slated for alteration in a feature game version. 

Sources of funds are identical for game versions I and 
II« Funding is updated at quarterly intervals in accordance 
Mith the disability record of the patient subpopulat i ons and 
Mith lobbying effortst as well as with funds derived from 
categorical appropriations? blocK per capita grantst contri* 
butions from health voluntaries? and from a graduated per* 
sonal income assessment* The problems each source can 
present are illuminated primarily through developments 
inoicated on event cards? which are completed by the admini* 
strator prior to the game« The relative scarcity of funds 
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Should catalyze lobbying efforts and other symptoms of unmet 
health needs* These may properly include indignationt 
despairt and appeals to higher instinctSf among others* 

The difficulty in predicting for individuals the tan- 
gible benefits of preventive care is reduced by providing 
two data tables for each health threatt one for persons 
examined with prior preventive procedurest and one for those 
w i thou t such* Efficacy and innocuousness of the preventive 
procedures are reflected in the table values for the **with 
preventive procedure** tables* In additiont allowance is 
made for the development of new preventive procedures* In 
the latter instance an event card specifying time of 

availability is requiredt along with a revised **with 

preventive procedure** health threat data table for the 
threat of interest* 

Insights into **the health care behavior of others and of 
oneself** are expectedt and provision for developing these 
into a purposive discourse is made through the post^game 
discussion* Emphasis is placed on the use of this period 
for firming up insights gained in the course of the game as 
well as for exploring new areas touched only superficially 
in the simulation* 
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IX^ CONCLUSIONS 

Limitations on timet plus close attention to artifacts 
in the healt>> maintenance game structuret has Kept the game 
model in a state of continual modification* It has vet to 
be completed and tested* 

One of the artifacts meriting consideration in this game 
is the aDsence of severity transition probabilities* Iran* 
sition between severity states is deterministic in this 
rnooel* Other important artifacts include those below* No 
allowance is made for disease remission* Treatment response 
time is ignored altogether* Innocuousness^ of preventive 
procedures is not clearly distinguishable to players* As 
mentioned earlier* characteristics of simulated individuals 
were assumed to be independent upon assignment* No allov- 

ance was made for simulated individuals changing age or 
income groups* These and other artifacts devolve in part 
from bookkeeping constraints imposed upon noncomputer simu* 
lations* It is likely that several of these artifacts could 
be attenuated or el iminated through computer-assisted book- 
keeping and report*generat ing procedures* 

The outlook for simulation gaming in health planning and 
consumer health education seems considerably brighter than 
the above problems with this particular game would suggest* 
The experience of the Institute for the Study of Health and 
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Society in developing **Cooperat ion and Conflict** reinforces 
ShubiK*s contention that much may be learned by students and 
others during g&me construction and modification* Thist in 
factt may be the gaming area most promising for CHP 
trainees* 'Forcing specification of systems elements and 
interrelationships otherwise vague or abstract* is a signi- 
f icant benef i t reasonab I y antic ioated of vari ous game cons* 
truction efforts* In consideration of the abovet it Nould 
seem advisable to spend sufficient time during game develoo-* 
ment insuring that- game administrators and players alike can 
modify a health game for subsequent runs* Hhere insuring 
game model flexibility incurs significant compi exity«^*as in 
the health maintenance game struc ture««i t may prove valuable 
to provide game players and administrators with standard 
game options as nell as with instructions for adapting the 
struc t ure and vari able va I ues to serv« user "*speci tied Dur-> 
poses* 

The effect of removing some control over future game 
contents and dynamics from the designer* and vesting it as 
indicated abovet should be that of diminishing the danger of 
an authoritar i an designer's **dollop of scientismt*' while 
clearly establishing a strong teaching role for the game 
administrator* Contributions of computer support to gaming 
efforts should be scrutinized for possibly unwarranted 
*dollop* or *exclusiveness*-on- *^ophisticat ion* affectt but 
may prove useful where model complexity is overwhelming or 
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bookkeeping tasks are too cumbersome* 



Prospects are good also due to the general trend of some 
of public heaithf medical f and nursing education away from 
the didactic* As an adjunct to the community involvement 
increasingly demanded of and by studentSf simulation gaming 
in health areas may serve to prepare students and community 
people for more viable and productive relationships than 
might otherwise result* It would seem wiset however^ not to 
attempt to bill simulation gaming as * genuine involvement* 
or even its facsimile* 

Since some concern has been voiced that some games don*t 
teach the One Right way to Do Thingst the departure here 
from a structure where all the ^proper* answers are built in 
merits discussion* Nearly all game designers are intrigued 
with the ability of games to motiv?te individuals* But what 
o t mot i vat ion after the pi ayer departs the game environment? 
And what happens once simulation gaires are commonplace 
enough that Hawthorne ef f ects are no I onger operative? I f 
games become recognized as contrived textst as reshapen 
didacticf they are likely to be received the same way those 
ccrrmunicat ions forms are present I y • Furthermoret simul at ion 
games would seem potentially more manipulative if heavily 
value^laden le«g*f with the Right AnswersI than if not* 

The use of simulation gaming for research purposes in 
public healtn appears to this author most intriguing* 
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KnoMledget on the part of behavioral scientistst of dimen- 
sions such as felt susceptibility to disability, perceived 
disability severity, and felt anenability to treatment — 
seems something less than exhaustive. The possibility of 
employing games for purposes of indirect measurement of 
values and attitudes bearing upon such health fundamentals 
as preventive care-seeking behavior seems worth exploring. 

The value of interdisciplinary efforts in health gaming 
pursuits is likely to be great. For this reason, it is 
fortunate that there are in close proximity schools of 
public health) and "centers of activity in simulation ga- 
ming." (see Twelker/i970«10-l5 for list of centers) 

It nas hopefully become abundantly clear in tne course 
of this paper that there is hardly a single constituency 
served by or participating in comprehensive health planning 
that would be unlikely to benefit, perhaps significantly, 
from the general behavi ora I ' ends sought by designers of 
simulation games. Whether health simulation gaming can 
fulfill the promise claimed for the technique in nonhealth 
areas is another matter entirely. Unless we adopt a posi- 
tion analogous to that of Joseph Conrad's Winnie — and agree 
that "life doesn't stand much looking into**— further inves- 
tigation of applications of simulation gaming in health 
planoing aod consumer educationt of model validity assess* 
mentf of the •germ of credibility* herein exploredt Mould 
seem near irresist able« 
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